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ON THE DEVELOPMENT OF THE CELLULAR ELEMENTS IN THE HUMAN

CEREBRAL C0RTEx.1-Preliminary communication by Prof. W. v. BF,CR-

TEREW, St. Petersburg.

In an investigation of human ketal brains by Golgi’s method, carried

out in my clinic, we have succeeded in obtaining admirable stains of the

nerve-cells of the cerebral cortex, both at the time of their original

formation, and in their later growth and development. These prepara-
tions lead me to formulate the following statements in regard to the nerve-

cells of the cerebral cortex:
I. The first development of cortical cells from the embryonic elements

is preceded by the formation of peculiar fibres, colored black by the Golgi
method, which proceed in close ranks from the superficial layer, which

is likewise stained black, descend into the embryonic cerebral tissue, and

crowd between the embryonic cells or corpuscles. At the very first,only

very short fibres are found, entering into the most external part of the

cortex; later these fibres appear of considerable length, and penetrate into

deeper layers.

2. The nerve-cells themselves develop as follows: The above-mentioned

primitive fibres, during their growth, penetrate between the embryonic

corpuscles and form knee-like folds or flexures about the latter, which

they finally envelop completely on all sides. Thus originates the rounded,
more commonly oval skeleton of the future nerve-cell. The part of the

primitive fibre which is directed outward becomes the apical process of

the cell, which thus represents the oldest of the nervous processes.

3. Every embryonic corpuscle, remaining unstained by the Golgi

method, serves, during the above-described development of the nerve-cell,

for the formation of the nucleus; the substance of the fibre which envelops

the embryonic corpuscle is applied to the formation of the protoplasm

of the cell. Accordingly, in the earliest stages of development, the

nuclei of the cells appear entirely unstained, and the quantity of the

surrounding protoplasm very insignificant in proportion to the size of the

nucleus.

4. In the further course of development, lateral processes arise from

the oval skeleton of the cell-body, in the form of stout prickles, which

1 Address with demonstration of specimens, delivered in the scientific

meeting of the physicians of the psychiatric and nervous clinic in St.

Petersburg, April 15, 1899.
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develop into dendrites. The bodies of the cells themselves thus become
angular and acquire externally the pyramidal form. At the same time,
the crooks of the primitive fibres give origin, in their further growth, to

thorn-like excrescences, which, in time, are transformed into collaterals of

the apical dendrites.
5. The axis-cylinders evidently belong to the later formations in the

nerve-cell, for the original rudiments of the cells are entirely destitute
of neuraxons. There are many indications that the axis-cylinders develop

from the nuclei of the nerve-cells--the former embryonic corpuscles-but

this requires further confirmation. The collaterals of the axis-cylinders

arise later than their main fibres, from the bead-like enlargements of the

latter.

6. The abundant formation of the protoplasmatic processes and of their

further ramifications, is likewise a phase of the later development of the

cell, as young cells have a relatively well-developed apical process while

either almost entirely lacking both basal and lateral dendrites or showing

only an extremely limited number of short basal processes. Only gradu-

ally, with progressive growth of the cell-body, the basal processes arise

and elongate, and thereupon the apical process begins to branch, as we
see it in the fully-developed cell.

7. As to the so-called pyriform appendices, they are entirely lacking

on younger cells, and are not developed on the processes of the cells

until the latter have attained their definitive form. They seem to make

their appearance first, and in great abundance, on the early developed

apical processes. With the appearance of the dendrites, the number of

these appendages continually increases.

8. The different regions of the cortex are far from developing simul-

taneously. While, for example, distinct rudiments of nerve-cells are to
be found in the sensori-motor region, in other districts, the cornu
ammonis, for instance, only primitive fibres, without a trace of cell forma-

tion, are to be seen. Even in the different layers of one and the same
region of the cortex the cellular elements do not come to development

at the same time, but those of the deeper layers, the layer of large pyra-

mids, for instance, earlier than those of the superficial layers of the cortex.

9. In general, the nerve-cells of the cerebral cortex belong among the

youngest elements of the central nervous system. Their earliest rudi-
ments appear at a time when the elements of the ganglia are relatively

well advanced, and those of the spinal cord already fully developed.

Neurol. Centralblatt, Sept. i�, 1899.

Fragnito, in a preliminary note published in Centraiblait f. Nerven-

heilkunde, January, igoo, makes some statements that are of interest in

connection with the foregoing observations of Prof. Bechterew. He
claims to have found evidence that the nerve-cells are not, embryologic-

ally, simple cells, but that both the bodies of the cells and their neurax-

ons are formed by the coalescence of a number of elements. originally
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distinct. After giving an account of the process as observed by him in
the pons and medulla oblongata, he describes the development of the

cells of the cerebral cortex as follows:
In the cortex of the cerebrum the process of development of the nerve-

cell, if not identical with that before described, is at least very analogous

to it. Here also the incorporation of primary with secondary cells can
be demonstrated, but the principal part in the process of formation of

the pyramidal cell belongs to the apical process.

In a section of the cortex of a nearly full-term ketal dog three layers

can be distinguished: an upper or superficial, very thick, consisting of

spheroidal or elliptical cells, arranged in close ranks vertically to the

surface; a very thin lower or inner layer, bordering on the white sub-

stance, and consisting of elements which are very similar to those of the
upper layer, and a middle layer, which increases in thickness at the cost
of the other two, and consists of more highly-developed elements. This
layer attracts attention at the first glance by its more saturated coloring;

it is then seen that the elements which compose it are less numerous and
larger. They almost resemble the before-described primary nuclei of

the medulla and pons, while the elements of the other two layers resemble
more the secondary nuclei. But even in the middle layer, secondary

nuclei are not entirely wanting, and enter into the above-described rela-

tions to the primary; only it is to be remarked that the secondary nuclei
are often deposited only on one side of the primary, like a hood.

The columns of cells which form the upper layer change into strings of

fibres, each of which penetrates into the deeper layers, reaches a primary

nucleus, and divides in its neighborhood to embrace it. Often two such
fibrilla� unite at the inner pole of the cell, forming a spindle-shaped

structure; where this is not the case, the two halves of the fibre diverge,

the nucleus being wedged between them, and so give rise to the pyramidal

form of the cells. The fibrillary structure, which is evident in the
undivided fibre, becomes very distinct after the bifurcation, when the

fibres show a disposition to divide. The fibrill� are sometimes chromatic,
sometimes achromatic. The chromatic are more sparsely distributed,

and occupy mostly the peripheral part of the apical process; they give me
the impression of originating from the membrane of the nucleus.

The author calls attention to Bechterew’s observations, which evidently

refer to the same structure.

KORSAKOFF’S PSYCHOSIS.

Elzholz (Wiener klin. Woch., i900, No. 15) points out the relation be-

tween Korsakoff’s psychosis and polioencephalitis acuta. Korsakoff in
1887 called attention to the fact that certain psychical disturbances often

accompany multiple neuritis. He later wrote more fully about this con-
dition which he termed “psychosis polyneuritica or cerebropathia psy-
chica toxaemica.” In the lighter grade of the disorder there is
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mental exhaustion with loss of memory and the patient becomes irri-

table and is apprehensive of evil. The severer grade is characterized by
apathetic confusion (Verwirrtheit) where there is almost complete am-

nesia and non-appreciation of time and place. The well known appear-

ances of polyneuritis accompany these psychical manifestations. These

cases are not necessarily fatal. Korsakoff found in several of his cases
small local changes in the brain and spinal cord. Here there were
pupillary disturbances, ophthalmoplegia externa, vomiting, and occasion-

ally bulbar symptoms. K. has seen the same mental symptoms in cases
where the neuritis �was not due to alcohol. He believes the affection
of the peripheral nerves and of the brain is produced by some toxic

substance circulating in the blood. The polioencephalitis as described
by Wernicke is an acute inflammatory process with numerous small
extravasations of blood situated most frequently in the neighborhood

of the third and fourth ventricles. The nuclei of the nerves supplying

the eye muscles are nearly always involved. This disease ends fatally
in 10 to 14 days. Two of Wernicke’s cases were alcoholics and the

psychical symptoms were those of delirium tremens. In the other cases
there were disturbances of consciousness of all grades with occasional
intervals of agitation. The author quotes and analyzes a number of re-

covered cases of polioencephalitis. Six of these had the psychical symp-
toms of polyneuritis with the physical signs of encephalitis. He has had
two cases under his observation of Korsakoff’s psychosis without any
signs of multiple neuritis. He thinks that in alcoholic polioenceph.a-
litis death frequently occurs before the polyneuritic psychosis attracts
attention. The author accepts Korsakoff’s theory that the disease is

due to the effects of some poison circulating in the blood. This is
either an auto-intoxication or from some external source. In delirium

tremens there appears to be another toxin which spends itself upon the
ganglion cells while in polyneuritis not only are the ganglion cells af-
fected but many cells and projection fibers degenerate. He concludes
that polioencephalitis and polyneuritic psychosis are different manifes-
tations of the same disease process and caused by some toxin. Hence
he accepts the term “Cerebropathia psychica toxaemica” as conveying

the best idea of the symptomatology and pathology.

H. L. K. SHAW.

ENDEMIC AND SPORADIC CRETINISM AND THEIR TREATMENT. (UEBER

ENDEMISCHEN UND SPORADISCHEN CRETINISMUS UND DESSEN BEHAND-

LUNG.)-Professor Wagner V. Jauregg, in Wiener klinische Wochen-

schrift, TO May, 1990, No. 19.

The author argues for the identity of the two forms of cretinism and

after a complete review of the substance of the literature on the subject,
points out the similarity of the symptoms when cases which represent an

equal degree of the affection are compared. He discusses fully the con-
tention of Ewafd and others that the endemic form represents a nervous
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affection in which the athyroidea is to be regarded as a complication,

and urges that there is not reasonable ground for this assumption. He
then reviews the results of treatment by thyroid gland, and urges that
the State should assume the treatment of patients in which the disease
is endemic, and prevent a sacrifice of life,which is next to tuberculosis

and syphilis in the number of its victims. The author’s description of

the symptoms of the disease is very complete.




